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REASON FOR HOPE: PRIMARY STUDENTS' MATHEMATICS 
LEARNING ENVIRONMENT 
Brian Doig and Susie Groves ~ 
Abstract 
This paper reports the results of a student survey of perceptions of classroom learning 
environment conducted as part of a major investigation into effective pedagogical practices in 
mathematics and science. All primaI)' school project participants were surveyed, The 36 
Likert-type items were subjected to a Partial Credit Model analysis, and response categories 
subjected to statistical requirements. The results are presented graphically, their meanings 
examined, and the implications of the findings for both researchers and practitioners are 
discussed. 
(7 Deakin University, BurwoocL Victoria, 3125, Australia; e-mail: badoig@deakin.edu.au. 
grovesac@deakin.edu.au. 
100 
Background 
This paper reports some of the early firidings from one aspect of the 
Improving Middle Years Mathematics and Science: The role of subject cultures 
in school and teacher change12 project, that is investigating the role of 
mathematics and science knowledge and subject cultures in mediating change 
processes in the middle years of schooling. The project is working with four 
clusters of schools from urban and rural regions of Victoria, that are funded 
through the Victorian state government's Schoolsfor Innovation and Excellence 
initiative. An important focus of this project is the learning environment in 
which students fmd themselves, and how this affects student learning outcomes. 
Reviews of research into effective pedagogical practices for mathematics 
consistently raise the importance of several common characteristics of teachers, 
their practice, and the classroom environment (Askew, Brown, Rhodes, Johnson, 
& Wiliam, 1997; Doig, 2001; 2003). As a basis for investigating classroom 
environments, . the present project focuses on particular aspects of effective 
learning environments: these aspects are that: 
• there is a culture of value and respect; 
• students are encouraged to be independent ahd self·motivated learners; 
• students are challenged to extend their understandings; 
• students are supported to develop meaningful understandings; 
• students are encouraged to see themselves as mathematical thinkers; 
• mathematical content is linked with students' lives and interests; 
• assessment is an integral part of teaching and learning; 
• learning connects with practice beyond the classroom; 
• learning technologies are used to enhance student outcomes; 
• students aspire to achieve in mathematics; and 
• students understand the value of mathematics to future success. 
Teachers' perspectives on their current practices with respect to these foci 
were examined through the use of the Component Mapping Instrument for. 
Mathematics and Science, based on the Science in Schools (SiS) (Department of 
Education and Training Victoria, 2005) Components of Effective Teaching and 
Learning (Tytler, 2004; ryder & Conley, 2001). Component mapping is a 
structured, self-evaluation strategy that serves as a basis for examining one's 
pedagogical practice during a conversation with a significant other. 
However, to provide a broader, more complete understanding of the learning 
environment, students within the project classrooms were surveyed with respect 
to their perceptions of their learning environment, as well as their views about 
12 Improving Middle Years Mathematics and Science: The role of subject cultures in school 
and teacher change (IMYMS) is funded by an Australian Research Council Linkage Grant,. 
with Industry Partner the Victorian Department of Education and Training. The Chief 
Investigators are Russell Tytler, Susie Groves and Annette Gough. 
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particular pedagogical practices. While both aspects of the classroom are 
important, it is the first aspect of the student survey that we are discussing here. 
In designing this survey of student perceptions of their learning environment, 
it was necessary to avoid students making judgements about aspects of the 
classroom learning environment about which they might not know, and to avoid 
them making judgements about their teacher's practice. The tension between 
these two constraints, and the need for a survey that communicated the reality of 
the classroom, was resolved by framing survey statements in formats such as "I 
am expected to ... " or "We use ... " that demand factual responses rather than 
opinions, and there were no statements that asked for opinions on teacher. 
practice per se. In this way, a clear and accurate picture of the learning 
environment that students were experiencing could be fanned. 
Data source 
Smdents in twenty-six project schools participated in the survey of their 
perceptions of classroom environment in mathematics. In total, there were 330 
primary (Years 5 and 6) students involved. 
The survey was in a Likert-type fonnat (Likert, 1932), with thirty-six 
statements to which students responded by selecting one of four response 
categories ranging from Strongly Agree to Strongly Disagree. These statements 
were placed into twelve groups of three, where the statements in each triplet 
were linked to one of the components of the Component Mapping exercise 
outlined above. 
Analysis 
The student responses to the survey were converted from the ordinal Likert 
scale to interval measures using the Rasch (1960) analysis software, Quest 
(Adams & Khoo, 1996). The form of the analysis was a Masters' Partial Credit 
Model (1982) analysis, which produces an interval scale with each Likert 
category threshold on the same scale as the respondents' perception of their 
ciassroom learning environment. 
There are two advantages to this form of analysis. First, the thresholds 
between each response category is defined so that differences in threshold 
position on the scale indicate the ease, or difficulty, a respondent would have in 
responding in that category. Second, respondents can be placed on the interval 
scale to indicate their total score, and, importantly, this position indicates their 
likely response to every survey statement. 
As recommended by Wright and Stone (2004) and Bond and Fox (2001), the 
results of the analysis were subjected to scrutiny with respect to item fit, and re-
analyses conducted to accommodate problems with the data. A particular aspect 
of the re-analysis was the collapsing of un- or little-used categories. This is 
. clearly shown in statement Q 2, Figure I. 
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Results 
The results of the Partial Credit Model analysis are presented here in 
graphical fonn to simplify the interpretation of the results. These are shown in 
two complementary figures, Figure 1 and Figure 2 (p. 94, and 95), due to the 
large number of sUIVey statements (36) and their exposition in full. Figure 1 and 
Figure 2 describe the survey statements, although not ordered as in the survey: 
the statement numbers shown are the original ordering o(tbe statements. 
Each triplet of statements is provided at the left hand side of the figure as a 
group, and the over-arching focus of the triplet is used as a heading for that 
group (for example, The environment promotes a culture of value and respect). 
The survey responses were in four categories: Strongly Disagree, Disagree, 
Agree, and Strongly Agree. 
The horizontal 'bar' beside each survey statement expresses the student 
responses in terms of the amount of endorsement required to select a categofX. 
Thus, to Strongly Agree with statement Q 1 (Figure 1) requires more 
endorsement of the statement than to Agree with it. The further to the right of 
the bar a category starts, the more endorsement ¢.at the category requires. This 
is also seen in the raw score scale at the bottom of the figure, where higher 
overall endorsement (raw score) puts a respondent in increasingly higher 
agreement categories. The raw score scale depicted has uneven intervals, as the 
raw scores are ordinal not interval. The interval scale score, resulting from the 
Partial Credit Model analysis, is the basis for the raw score scale and the 
positions and lengths of the bars. 
In some cases it was necessary to collapse categories that were not used by 
any respondent. Thus, statement Q 2 had three categories collapsed, resulting in 
the statement responses being either Agree or Strongly Agree. 
As can be seen in Figure 1, some items had categories of response that were 
seldom used by the students. These statements are Q17 in Figure 1, and Q 12 
and Q 24 in Figure 2. While such low usage rates are unusual in scales of this, 
nature, and would most likely be collapsed, it was considered important to retain 
these in this instance to facilitate a better understanding of the overall data. 
The results overall provide a positive view of the Victorian primary 
mathematics classroom's leaming envirorunent. The students who responded 
clearly suggest that their classrooms are good, effective learning environments. 
For example, on average, nearly all statements are Agreed with at least, and 
some Strongly Agreed with: Statement Q 28 (My teacher tries to help everyone 
understand maths) is one of the latter, as is Statement Q 15 (My teacher expects 
everyone to do their best in maths). 
Statements that are borderline between Agree and Strongly Agree, such as Q 
27 (Sometimes the activities we do in maths are hard but they help us to learn), 
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Fi re 1: Student surve 
Strongly 
Disagree 
The environment promotes a culture of value and respect. 
Agree 
Q 1: It is OK to say what I think in my maths .-----...,I'.r. . :.~.,..,..~:.'",..i~Jr------,r-T"'I.;<·":"':;;:~.,.-.. ,·,..,.::,:,·~.;.:""~,,;.~;':-::-."3~:':"~~iiiJ 
class. 
Q 13: We are encouraged to respect each I F"·('::::·/I U·t:;;-::,::(::~, ,':.:,'0:;".;/::.£1 
other's ideas in my maths class. L..-___ ..l...::.~;;.J.... ___ --I~=~.;;..;..:..~;..;.;.M:~ 
Q 25: ~~:~;~her values my work and ideas in I..------rl./-:-):~~';'~,--:),:~.,.:I----t--T-; 1 :""':P~\:'''''<.''''::i:c:: .. '''''':: .• ''''i\""::':;~'<;:~:::: 1 
Students are encouraged to be independent and self-motivated. 
Q 2: I~~~ ~:~i~fo~~~~~~~oe;~~~t~yt~Ork. I.------~A-glr-e-e----+-----,r""..x·;,.,..:i',::".....:·.i,.."·:;:,~-,~::,,...;,:i:"""":;,\~.:.l 
Q 14: My teacher expects me to think about 
how well I understand things. 
Q 26: In my maths class we are encouraged 
to work things out for ourselves. 
I 
I 
Students are chaflenged to extend their understandings. 
a 3: The maths we do in class makes me 
think and ask questions. 
Q 15: My teacher expects everyone to do 
their best in maths. 
a 27: Sometimes the activities we do in 
maths are hard but they help us to 
learn. 
1 
1 
1 
Students develop meaningful understandings. 
Q 4: My teacher tries to find out what I know 
when teaching something new in maths. 
Q 16: My teacher uses activities that help me 
understand new ideas. 
Q 28: My teacher tries to help everyone 
understand maths. 
I 
I 
I 1;1 
Students are encouraged to see themselves as mathematical thinker S. 
a 5: I am expected to explain my thinking in 
maths. 
Q 17: In my maths class we do lots of 
investigations and problem solving. 
Q 29; In my maths class we often talk about 
our ideas. 
Content is linked with students' lives. 
Q 6: In maths we study things that interest 
me. 
a 18: The maths we do is often connected to 
things I am interested in outside school. 
a 30: My teacher tries to make maths 
interesting for everyone. 
I 
I 
I 
I 
1 
L 
o 
I 
Mean Score 
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Figure 2: Student survey results on an interval scale (Part 2). 
Strongly 
Disagree 
Assessment is an integral part of learning. 
Q 7: My teacher's comments on my maths 
work help me learn better. 
Q 19: My teacher always tells us how our 
maths will be marked. 
Q 31: My teacher gives me helpful feedback 
about my maths. 
;b~~~ 
,':": .,"-"" 
Learning connects with community and practice beyond the classro 
Q 8: In my maths class we work on projects 
outside school or have people come to 
talk to us. 
a 20: We learn about ways that maths 1s used 
in everyday life. 
a 32: In my maths class we look at things in 
the news or work on problems that affect 
our lives. 
Learning technologies are used to enhance learning. 
Q 9: We use technology to explore new 
maths ideas. 
Q 21: We use technology to solve maths 
problems. 
Q 33: In maths we can use technology to help 
with our work. 
Enjoyment of mathematics. 
Q 10: I enjoy the work I do in my maths 
classes. 
Q 22: Learning maths at my school is fun. 
Q 34: I enjoy Jearning maths at my schooL 
Students have aspirations to do well in mathematics. 
Q 11: I really want to learn about maths at 
school. 
Q 23: I really want to do well in maths . 
. Q 35: I like to try hard with my maths work. 
Students see the value of mathematics to their future. 
Q 12: What I learn in maths will be useful to 
me when I leave school. 
Q 24: What I learn in maths will help me in the 
future. 
Q 36: What I learn in maths helps me in 
everyday life. 
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Agree 
also point to a supportive, yet challenging, environment. Further examples 
supporting this claim can be found scattered throughout Figures 1 and 2. 
As well as individual statements, many of the statement triplets (for example, 
Students are encouraged to be independent and self-motivated, Q 2, Q 14, Q 26) 
are consistently supported on average. Other triplets of this type are Students are 
encouraged to see themselves as mathematical thinkers, and Enjoyment oj 
maths. Similarly, the triplet The environment promotes a culture of value and 
respect, is evidence that students are learning in environments that are 
supportive of their needs. 
However, not all the evidence is so posItive. Some triplets include, on 
average, a range of responses. For example, the triplet Assessment is an integral 
part of learning, has Agree and Disagree responses. Given that research shows 
that integrated assessment is a critical aspect of effective learning environments, 
this triplet is disturbing, as is the triplet Content is linked with student lives, that 
also has a Disagree response. 
Discussion 
An inspection of Figures 1 and 2 reveals that these students, who are in their 
last years at primary school, are in the main very positive about mathematics and 
the learning environment in which they learn it. This is a very encouraging 
situation: these students are about to leave primary school and pass into 
secondary mathematics education. That they have a positive disposition to 
mathematics augurs well for their future, and the future of mathematics as a 
discipline. 
On the negative side, it would appear that two aspects of the mathematics 
learning, and teaching, environment are less encouraging. These are the way in 
which assessment is viewed, or operationalized in these classrooms, and the fact 
that some students feel that mathematics is not connected to things that interest 
them. As research into effective teaching and learning practices strongly 
suggests that these are two aspects of pedagogical practice that are critical bases 
for effective learning by students, it is important to know that these are not being 
suitably addressed by current practice. 
However, the results of this survey indicate, that in the main, students are in 
positive learning environments for mathematics, and this gives hope for our 
present students and the future of mathematics education more generally. 
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